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INTRODUCTION
Since the inauguration of the Maïdo Observatory in October 2012 [1] , a Raman lidar system (called "Lidar1200") has been monitoring, several nights a week, water vapor and temperature, from the ground up to the lower stratosphere and in the stratosphere up to the mesosphere, respectively [2] .
The calibration methodology of the water vapor Lidar1200 dataset is based on the detection of quasi-stationary periods of the hourly calibration coefficient derived from GNSS observations. The GNSS technique has been chosen in order to improve the reliability of the calibration and the robustness of the water vapor measurement on a long-term perspective. This methodology has been successfully used in the 2013-2015 dataset [3] .
The average standard uncertainty in the transfer of the calibration is around 3 %. The 2-year database has been processed and a first evaluation of the mean performances has been done, results are presented in the next section. vapor profiles: from fine-scale structures in the troposphere to seasonal variability up to the Upper Troposphere / Lower Stratosphere (UT/LS).
PERFORMANCES OF THE LIDAR1200 IN WATER VAPOR MONITORING
Mean performances
Mean profiles have been calculated and differentiated into three classes characterized by their integration time: 10, 40 and 240 minutes [3] . The measurement sessions have been averaged and processed with the algorithm used on a routine basis. The mean total uncertainty for the three profiles is lower than 15 % below 9 km asl regardless of the integration time. The threshold of the total uncertainty of 20 % is reached at 11, 13 and 16 km asl for 10-, 40-and 240-min profiles, respectively [3] . Those uncertainties are representative of a mean profile for each integration time, those values should be evaluated case-by-case depending on the measurement conditions (cloud fraction, moon phase...). To reach the tropopause with a weaker uncertainty, it appears important to integrate data on a longer integration time period than 4 hours (which represents a typical night of measurement at the Maïdo Observatory under good meteorological conditions).
Performances in the UT/LS
A 9-hour session has been operated in September 2015. The profiles reached 16 km with an uncertainty of ~35 % [3] . To cross the tropopause with an uncertainty lower than 20 %, several nights of measurement are necessary. The profiles of each campaign (integrating 12 to 48 hours) demonstrated that at least 10 hours of integration are necessary to reach the lower stratosphere [3] .
To increase the upper limit of the profiles of only 1 km, it requires twice or three times that value. A threshold of 48 hours (MORGANE campaign) has been identified to find a significant improvement of the performances; the water vapor mixing ratio is retrieved up to 22 km with an uncertainty lower than 0.8 ppmv / 22 % and with a vertical resolution of 1.3 km [3] .
Validation: comparison with CFH sonde's data
5 CFH sondes were launched simultaneously with Lidar1200 measurements. The water vapor mixing ratio profiles from both techniques were compared [3] . When taking the CFH measurements as a reference, the results led to the validation of the Lidar1200 profiles between 2.2 and 22 km asl and to the establishment of integration time criteria (depending on the altitude and the thickness of the observed water vapor structures). The average biases between the CFH and the Lidar1200 data in the lower and middle troposphere, in the upper troposphere and in the lower stratosphere ( Fig. 1) were lower than 12 % [3] . The CFH and the Lidar1200 are in agreement up to the lower stratosphere (22 km asl), with respect to their uncertainties. This agreement validates the data processing scheme of the Lidar1200. The first results between the CFH and the Lidar1200 profiles (MORGANE campaign) shows that the instruments disagree above 22 km asl [3] . It will be further investigated through future measurement campaigns.
DETECTION OF FINE-SCALE STRUC-TURES IN THE TROPOSPHERE
Comparisons with the CFH radiosoundings of the field campaigns show that the Lidar1200 was able to detect a structure of 100-m thick with a time step of 5 minutes at 9 km asl [3] . The Lidar1200 is able to detect and monitor tropospheric water vapor structures of a few hundred meters and a small lifetime up to the middle troposphere.
Figure 1 Difference between the lidar (integration of all the data) and the mean CFH water vapor mixing ratio profiles of the MORGANE campaign between 17 and 22 km asl (CFH data are taken as reference)
PRELIMINARY CHARACTERIZATION OF SEASONAL VARIATIONS OF WATER VAPOR
Seasonal cycle over Reunion Island
The analysis of monthly profiles extracted from the Lidar1200 dataset (between November 2013 and October 2015) illustrates the ability of the lidar to characterize the seasonal variability of the water vapor [3] . The monthly profile corresponds to the integration of the data of one month with the same calibration coefficient, which represents 8 to 48 hours of measurements. The temporal series shows a clear seasonal cycle from the ground up to the middle troposphere. Some variability appears in the upper troposphere and in the lower stratosphere but no seasonal cycle could be characterized. The vertical range of this seasonal cycle and the amplitude of the water vapor variability between summer and winter from those preliminary results [3] are different from the first water vapor climatology established in 2012 on a previous configuration of the system [5] . The improvement of the system and the data processing and the specific calibration methodology benefited the characterization of the seasonal cycle of water vapor in the South-West Indian Ocean.
Signatures of water vapor transport
Seasonal profiles were calculated from the monthly profiles: the 3 monthly profiles of each season were averaged. Their analysis illustrates the ability of the lidar to detect signatures of water vapor transport. In the lower troposphere, the vertical structure of the humidity field associated with the trade winds inversion (relative maximum at the basis and relative minimum at the top of the inversion layer) is detailed, as its thickening during the austral summer, in Figure 2 . It documents the role of the cumulus clouds in the moistening of the upper part of the trade winds layer. The results show the detection in altitude of the humid air flux in the middle troposphere, convected by the general Hadley circulation, around 10-11 km in austral summer and 8-9 km in austral autumn (Fig. 2) .
CONCLUSIONS
The Lidar1200 is able to provide high-resolution (vertical and temporal) water vapor profiles in the troposphere on a routine basis. This system is able to reach the lower stratosphere and to detect water vapor mixing ratios of only a few ppmv. A rigorous work on the design of the system and on the evaluation of the data has been carried out on the instrument in order to meet the definition of « a reference observation » [6] . This lidar is dedicated to provide regular water vapor measurements to international networks such as NDACC (Network for the Detection of Atmospheric Composition Change) and GRUAN (GCOS Reference Upper Air Network).
A user's guide for the time of integration of the data has been defined empirically thanks to the results of the instrumental comparisons [3] and is based on a compromise between the vertical resolution and the uncertainty. The detection of structures of a few hundred meters can be realized with 10-min integration files (with a vertical resolution lower than 100 m). 40 minutes are necessary to realize instrumental comparisons in the troposphere. To reach the upper troposphere, an integration time of 4 hours should be covered. Around 10 hours of integration are required to cross the tropopause with a vertical resolution of about 1.3 km.
The exploitation of the Lidar1200 database on its own and with others measurements of the Maïdo Observatory will bring new results on the characterization of the tropospheric water vapor variability, the monitoring of the water vapor in lower stratosphere, the study of stratosphere- 
